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ABSTRACT 

Population projections developed by the Pennsylvania 
Department of Education, 1970 to 2000, have been updated to report 
the latest information on fertility and mortality trends and 
migration within the State. Hethology utilized closely resembles the 
cohort^ component procedure, with multiple regression analysis applied 
to historical information for mortality and fertility rate- 
projections and net migration estimates involving recent economic and 
labor trends. Statistics are discussed with tables and graphs \ 
provided. It is stated tha the population pro jectioii f or the State 
indicate modest growth between 1970 and 2000, with the number of 
children aged 5 to 19 years . expected to decline rapidly between 1970 
and 1985. Thereafter, it is expected that the State's population will 
begin to stabilize, increasing only slightly over th^ next 30 years. 
Appended material, 82 pages, discusses the computation of fertility 
rates and presents the following statistics: population projections 
for the State, 1970 to 2000; population projections for the counties, 
1970 to 20C0; and population projections for Pennsylvania's 10 State 
Board of Education higher education planning regions, 1970 to 20C0. 
(LH) • ■ • 
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Intr9duction 



To facilitate planning, the Pennsylvania Department of Education in 1972 
developed population projections to 19^80 for the state, counties and major cities.. 
At the time the department prepared those projections, a decline in the number of 
births was anticipated during the 1970s / ^Recent information on the actual number 
of births has indicated that there were even"fewer blTtlvs^than had been anticipated. 

At the same time (between 1970 and 1974) , the death rates of persons over 
« 64 years of age have decreased. ' 

These changes indicateid. the need to revise population projections. Because 
long-range planning often e;ctends to 20 or 25 years, the present population pro- 
jections range to the year 2000. As with all projections, these are estimates 
based on past trends and present conditions but we hope the information will be . 
useful to planners in their work. 

T would like to take this opportunity to thank the author of this publica- 
tion, John Senier, for a job well done. 

Robert B. Hayes, Director - 
/ Division of Research 

Bureau of Information Systems 
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/ Summary 



Purpose : This report updates population projections for Pennsj^lvania so as 
" ^ to report the latest information on births, deaths and migration* 

Procedure : "the method used most closely resembles the' cohort component pro- 
cedure. Mortality and fertility rates were projected b^^applying 
multiple regression analysis to historical information. "Net 
migration estimates by age, sex and county took into account 1960 
to 1970 migration rates as well as recent economic and labor, 
trends. 

Results: The results indicate that Pennsylvania's population growth in the 
1970s will be moderate, ;Lncreasing about 270,000, or 2*3 per cent\ 
Some of the major findings are: 

• Pennsylvania's population may increase only about 5.3 per cent 
over the next 30 -years*. .... 

# 

• The decline in the number of live births .since 1957 probably 
will abate and should increase slightly until around 1985, 

. • The reduction in the death rate for persons over 64 could 
result in an increase in the median age from 30.7 in 1970 to 
about 38.6 in the year 2000. 

• The number of children between the ages and 19 probably 
will decline by 30 per cent between 1970/and 2000. 

• The .population aged 65 and over is projected to increase by 
about 865,00.0, or 48 per cent over the next 30 years ♦ ' • 
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Overview 

Between 1790 aad 1900 the population of Pennsylvania grew at a rate only 
slightly lower than that 'of the nation. During the 10-year period .of 1900 to 1910, the 
state's population in^reabed slightly more than the. nation's (21.6 per cent versus 
21.0 per cent). Thereaf Lei: , the rate of population growth declined rapidly in relation 
to the national rate of growth- By 1970. the state's population increased only 4. 2. per 
cent from the previous census in 1960; the comparable national rate was 13.3 per cent. 

This slower growth since 1910 can, in part, be explained by the state's birth 
rate. Between 1910 and 1970 Pennsylvania's birth rate was five to 15 per cent lower 
than the national average while the death rate for the state was five to 15 per cent 
Mgher than the nation's. A major reason for this discrepancy has been migration; 
since 1910 more people have left the state than have migrated to it.^ The nation, on 
tlie lather hand, has experienced a consistent increase in its population due to 
migration. \^ 

The state 'b net loss of population due to migration roduced an imbalance 

in the a^e and sex composition of the population. Most of the people who traditionally 
migrate are between the ages of 20 and 34. Also, proportionately more men thap. women 
have migrated in the past. Since the prime childbearing age for women is between 20 
aad 34, the lower birth rate for the state is^ quite understandable. The loss of popula- 
tion between the ages of 20 and 34 due to migration has also raised the median age 
the population. ITiis fact, in itself, is the major reason for the slightly higher 
apparent death rate for Pennsylvania as compared to the nation. 

The population projections U^t^ the counties, higher education pl^jSinning regions 
and the state are revisions of proj^ections which the Pennsylvania Department of 
LJucation made in 1972. The ney^-'projections are based, on the latest in^formation 
a.'ailable on birth and deatjj. trends in Pennsylvania. The assumptions atout future 
migration ra^tes have alsc^been changed in view of recent economic and labor trends.. 

The results, indicate that Pennsylvania's population growth in the 1970s will 
be moderate — iuc^reasing 269,588, or 2.3 per cent. Because women born during the post- 
World War II J^-dby boom are beginning to enter their p,rime childbearing years, births 
are projectod to stait increasing .in the latter part of the 1970s. By 1985, however, 
the number of births are expected to decline. As a result, the state's population 
will begin to stabilize, increasing only slightly over the next 30 years. 
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Total Fertility Rate 



' Between 1960 and the present, the total fertility rate has decreased dramati- 
, illy in the United States^. In 1>60 the Bureau of the Census estimated that each 
voraan would have an average of 3.65 children (see Table 1) after having gone through 
the childbearing ages but by 1971 the total fertility rate dropped to 2.25 children. 
Bi-t-d i'n 'one census projection (Series E) > the rate will drop to 1.94 by 1975. Since 
■» total fertility rate of 2.11 iq required to attain zero population growth (that is, 
'■'^C' Hurler ^^f births needed to replace the population who die)l, it would appear that 
the population of the United States will stabilize by 1975. However, immigration 

unt . for some of the population increase. During the 1950s, an average of 251,000 
p rson^ immigrated "to th£ Un ited St ates each year. In the'^960s this number increased 
*■ ^ ihoni 333,000 each year. 2 Based on these trends, the United, States is expected to 
experience^ moaest increase in population between 1970 and' 1980. 

Thf trend in Pennsylvania between 1960 and the present has been similar to 
that of the nation. In 1960 the Pennsylvania Department of Health estimated that 
' h woman in the state would have an average of 3.35 children during her lifetime. 
1971 the total fertility rate for the state decreased to an average of 2.19 children 
^er wo^an. In 1972 and 1973 the rate actually dropped below the 2.11 replacement rate. 
Considering that Pennsylvania experienced a net loss of 475,000 persons due to migra- . 
tion in the 1950s and 382,000 in the 1960s, the 1980 census may well show that the ' . 
state's population did not increase in the 1970s. ' . ' 

Table 1 indicates that the anticipated total fe;rtility rate (Bureau of the 
Census, Scries E projection) will hold somewhere between 2.0 and 2.1 children in the 
l?SOs and 1990s. Similarly, the total fertility rate for Pennsylvania in 1974 was^ 
1.8 — an increase of 0.1 over the 1973 fertility rate of 1,7. According to.^the 1970 
census, about 93 per cent of all women aged 35 to 44 had been married sometime during 
th^^ir lives. The percentage Eor women aged 25 to 34 ever married was 88. Assuming 
thai not all of these women bear children,. that a small percentage of unmarried 
Wiw-~en bear children, and that the most common number, of children per family is two, 
thtn th.e total fertility rate for .Pennsylvania should stabilize between 1.7 to 1.9 
^liilJten cv'er burn per woman after having passed through the childbearing ages. 

Age-Specific Fertility Rat^s » , 

Table 2 shows that the decreases in the total fertility rate between 1960 
and 1970 are attributable to a general decrease in every age-specific fertility rate. 
The decrease was greatest for women between the ages of 20 and 24 and over 29. The 

t • 

ISee Appendix A, Computation of Fertility Rates . 

^United States Department of Commerce, Bureau of the Census, Statistical Abstract 

of the United States; 1974 (Washington, D.C.: U.S. Government Printing Office,' 
1974), p. 7. 



Table 1 



Estimates of the Total Fertility Rates 
• for Pennsylvania and the United States: 1960 to 2000 

(per 1,000 women) 

Total Fertility Rate 



Year 


U.S. 


Pa. 


1960 


.. 3,654.9 


3,354.5 ' 


.1965 


2,922.4 


2,754.5 


1970 


2,428.2 


' 2,378.5 


1971 


2,251.8 ■ 


2,188.5 ' 


1972 


2,000.0 a./ 


1,892.5 


1973 


1,900.0- 


1,734.5 


1974 


1,921.5 


1,803.0 


1975 


■ 1,942.6 


1,800.0 b_/ 


1980 


2,042.6 


1,800.0 


1985 • 


2,095.8 


1,800.0 


1990 


• 2,106.6 


1,800.0 


1995 


2,103.2 


1,800.0 


2000 


2,100.5 ■ 


1,800.0 



Sources: United States Department of Commerce, Bureau of the Census, "Population 
Estimates, and Projections," Current Population Reports , Series P-25, 
No. 493, December 1972. 

Pennsylvania Department of Health, Bureau of Administration and ^ 
Management, Pennsylvania Natality and Mortality Statistics (Harrisburg, 
Pa.: Pennsylvania Department of Health, various annual reports).. 

a/ ^ • 

—Series E Projections. 

b/ 

— Projections of total fertility rate estimated. by author. 



national trends between 1960 and 1970 indicate that some women aged 20 to 24 delayed 
having children and that arf increasing proportion of women over 29 years of age had 
no more children. The Bureau of the Census projects that these trends will continue 
until 1975. Theteafter, the fertility rate for women in each age group below 20 and 
pver 34 is expected to stabilize. Hov;ever, for women going through the prime child- 
bearing ages, a slight uptu;rn is[ projected in the age-specific fertility rates. 

There appear to be similar declines in the age-specific fertility rates for 
Pennsylvania, with some ^ceptionk. In 1972rand 1973 the age-specific fertility 
rate for women aged 25 to 29 was ^actually higher than for women aged 20 to 24. 
Traditionally, women in their eatly 20s^ h,a\e been the prime childbearers . This 
Reversal may indicate a changing pattern in^attitudes about when to have the first 
and last child. The declining age-s.pecific fertility rates for women over 30 bear 
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.out the ao4>ci:tiuu that fuwet ami fewer wonien are having children, the contentioA that 
.T.ute women are having their £iist> child after reaching .age 25 is supported' by statistics 
published by the Pennsylvania Department of Health. 3 In 1965 women aged 25 to 29 had 
1J.4 per cent of all first-born children. By' 1972 the women in that age group had 
18.4 per cent of: all first-born children. . - 

Factors Related to the Decreasing Fertility Rate * 

In reviewing Loth the national and statewide decreases in the total fertility * 
rate between 1960 and 1973, the obvious question is *Vhat .caused the decline"? The 
falling fertility ra^e cannot be attributed to any single factor; however, the cause 
must be r juted in the changing attitudes of the average family as to how many children, 
if any, it should l^ave. One of the factqrs that undoubtedly influenced, and is still 
iiiQuenuing this attitude is the fear of a population explosion which has been. widely 
i^ubliuizeJ since the i:iid-1950s. Environmentalists emphasized the need to curb the large 
i.vpulati^n growth that took place between the , mid-1940s and 1960s. Among the reasons 
they cited fur halting the increase were depletion of natural resources and pollution of 
the environment . ' . * 

Jntortunately , it is impossible to judge the degree of success^ environmentalists 
and JeK;ographers have had in altering the attitudes of the population on childbearittg. 
Some people, citing the decline in ^the number of births and the total fertility rate 
after 1957, may argue that they have been successful. The counterargument is that 
during the depression of the i930s, the total fertility rate, nationally, did not 
decreasi.. If individuals were unsuccessful in limiting the size of the family when 
euoaomio necessity warranted it, how can arguments related to future overpopulation be 
suc'cessful? . ^ / ^ ^ 

it seems that some other factor was responsible for the sharp decline in the 
total fertility rate. This is not to say that the fear of a population explosion and 
tite .arguments of the environmentalists did not have an'^ impact on the attitudes of the 
populatija. Similar arguments, however, have been in existence since 1798, when 
Malthus published his first work, "An Essay on the Principle of Population." The point 
±3 that, people have been, and still are, concerned about the number of children they 
wish to have. Birth control in the form of abstention or contraception (developed in 
the early 1800s) has been ayailable, but it was not until John Rock and George Pincu^, 
working ^independently ^of each other, developed the oral contraceptive that planned 
. parenthuo.d became a workable reality.. Although Enovid (produced by Searie Labs) was 
initially marketed in 1958. as a tr^^atment for , menstrual disorders, it soon gained wide 
acceptance and use as a contraceptive. At that time the pill was deemed safe and easy. 
Soon other drug manuf uutureis followed suit arid began to m^arket the synthetic estrogen, 
progestogen and other similar compounds. The public's acceptance of the pill was over-^ 
whelming, as illustrated by the volume of production and sales. Between 1958 and the 



3Pennsylvania Department ^of Health, Bureau of Administration and Management, 
Natality and Mortality ^S^atis.tics (Harrisburg, Pa.: Pennsylvania Department of 
Health, 1965 and 1972). 
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end of 1968 sales increased by 30 to 40 per cen^ each year/ By 1969 about n^ne 
million women in the United States were estimated to be taking the pill. • 

then, in mld-1969, , Slished research findings in England, and cht United States 
i'vh raced that there was a ' ^h incidence of clotting disorders, > or thromboembolic. 
phenoTTiena (TBE) , associated with women taking oral contraceptives. Those findings 
wer^made public by the Dunlap Committae "(Committee on the Safety of Drugs for Great 
BriCaln), which stated that the incidence of TBE might be, "four to eight times greater 
in women taking the pill than in those not taking the pifl. In the United States, 
oewspapprs and periodicals, particularly monthlies "such , as ' Good Housekeeping .- Ladies 
Mome ^curna'l and Redbook, published reports warning against the possible- danger 
.i'!'?nciated wlt?h taking the pill. Subsequently, the Senate Sub committee' -on Health, 
undsv Che direction of Senator Gay lord Nelson of Wisconsin, conducted hearings in. ' 
"ffinuary ot 1970 on the dangers associated with oral contraceptives. Those-hearings 
83ve the opponents of oral contraceptives national attention. The Fedetial Drug 
Ad-nxni deration also sent letters to all physicians in the United' States, advising 
th6tn of the possible dangers involved in taking' the pill. 

I 

^ ^ 'Jnles of -.ral contraceptives dropped' off markedly among the six major producers 
y 1^60 md remained in a depressed state until halfway through 1970, after which sales 
i'^nrnyi <?ighificantly. The increase in sales may have resulted from "the Federal Drug 
■ ^Inini^cration report made public in May of 1970. The news media and the public-inter- 
pre*^^'^ r'nt report as indicating that it is no more dangerous to take oral contraceptives 
than it is to bear a child. ' ""^o ' 

\ I'he reduced sales of the pill apparently had their effect. There were ioO.,o6d'^'^' 
^more Hfrths in the United States in 19*69 than' in 1968. " In 1970 the number of births ' ' 
increased Fram 3,600,000 (1969) to 3,731,000, but^in 1971 they declined, again. tp ^\ \ 
■3,559,000. Pen^isylvania's experience was similar"! The number of births in the state 
c'rclined consfstently after 19^7, but in 1969 the decrease in births was negligible. 
'TUen, in ^1970, the number of births increased from'l85,046 (1969) to 192,154, and 
Cb(?teaftj&r, bitdhs began to decline again. ^ ^ . . 

This analysis indicates' that the acceptance and use of tlie pill by the general* 
public can adequately explain the declining total fertility rate. The drop in sales 
•^^^ the pill in 1969 and 1970 also seems direQtly related to the increase in births , 
^'uring thp^e two years. To date, no other theory has satisfactorily explained the 
Increase in the totdl fertility rate during, those two years and the Concomitant \ 
'increase in* births. i ' , ' 



/ 



^Paul Vaughah, The Pill on Tifial (New York; Coward-McCann, "Inc. , 1970) 
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During the post-World War II y.ears between 1946 and 1957, the number of 
teoiJent live births for both the nation and Pennsylvania increased tremendously (see 
Figure 1). Must demographei,^ now agree that the reasons for this^ large increase in 
the' number of births were related, to the following factors: 

• End of World War II — returning soldiers and their^ 
mates started having children. 

•'Economic prosperity. 

• 6atching-up — people who delayed having children 
•during the war years started having children. 

: ^ " In^ 1957 there were 254,997 resident live births in Penney Ivania, the largest 
'number ever recorded for the state. Thereafter, the number of births declined 
steadily until 1969 and rose slightly in 1^70. As pointed out in the discussion of 
fertility trends, the decline in the number; of births w.as probably due to the increased 
acceptance and 'use of oral contraceptives. 

As pointed out earlier, the slight increase in births in the nation fo.r 1969 
and 1970 is directly related to the decline in the* Sale and use of oral contraceptives 
as a result of findings published between the latter part of 1968 and the first' few , 
months of X970 on the possible adverse, effects of the pill. 

After 1970 the number of births, continued to decline in Pennsylvania. Pre- 
liminary data on the number of resident live births f.or 1974 indicate that the decline 
may soon halt, leveling off somewhere between, 155 ,000 ta 165,000 births during the 
latter 1^70s and the 1980s. This assertion appears to^be borne out in the previous 
discussion of\ fertility trends* - > 
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Mortality Trends 



Although the number of resident deaths in Pennsylvania increased from 
111,977 in 1940 to 126,483 in 1973, Pennsylvania's death rate decreased during 
those years. The rise in resident deaths in the state is due* to two inter- 
related factors — rising median age and increases in the overall population. In 
1940 ^here were 9,900,180 people with a median age of 29.1, living in Pennsylvania; 
by 1970 there were 11,793,909 people with a median age of 30.7. Considering that 
the age-specific mortality rate is lower^for young persons than for older ones, 
the slight rise in the median age from 29.1 to 30.7 alone can account for the 
increase in the number of resident deaths. 

A review of age-specific mortality rates (see Table 3) shows that there 
have been substantial decreases in the death rates for all age groups throughout 
the period between 1940 and 1970, particularly for children less than 5 years of 
age. 1970 the death rate for those children declined by more than 60 per cent. 
The actual decrease in the death rates for persons aged 5 to 65 between 1940 and 
1970 was also great. However, since the death rates forepersons in those age 
groups were already low in 1940, the decrease ^las had only a minor effect in terms 
of the total population. ^ 

Declines in the death rate for persons over 64, on the other hand, have 
affected the total population figures. In 1940 slightly over one-fourth of all 
persons aged 85 and over were expected to die within a year; by 1970 only 17 
out of 100 were expected to die within a year. Taken as a group, in 1970 it 
was anticipated that there would be about 156 fewer persons per .1,000 dying who 
were over 64 than would havq died in 1940. A continuation of this trend can, 
have far-reaching implications for Medicare-Medicaid , housing for the elderly 
and rest homes. A majority of persons over 64 years of age receive Social 
Security payments, and their number is anticipated to increase substantially 
throughout the 1970s and 1980s. As a result, workers will probably continue 
to see increases in the amount they will have to pay toward Social Security. 



. • Table 3 

Age-Specific Death Rates 
for Pennsylvania:. 1940 to' 1970 
(per 1^000 population in each age group) 



AftG Group 


1<)70 


1960 


195^ 


Under 1 year 


21.4 


25.2 


. 31 ^5 


"1~4 years 


•6.7 


0.9 


1.2 


5-9 years 


0.4 


0.4 


U.J 


10-14. yWrs 


0.4 


0.4 


^ 0.5 


^45-19 years ^ 


0.9 , 


0.7 


0.9 


20-24- years 


1;3 


1.0- 


.1.2' 


25-29. years *^ 


1.2 


1.0 


1.4 • 


30-34 years 


1.5 


•1.3 ^ 


1.8 


35-39 years 


2.2 


2.2 


2.6 


- 40-44 yqrars 


3.5 


3.6' 


4.5 


45r49 years 


5.6 


.6.0 


7.3 


50-54 years 


• . 9.0 


• 9.8 


10.9 


55-59 years 


14 .'3 


14.9 


17.2 


60-64 years S 


• 21.7 


24.1 


•26.0 


.65-69 years 


32.6 


35.4 


37.6 


70-74 years 


48.4 


-52.6 


57.5 


. 75-84 years 


87.1 


96.0 


101.6 


85 and over 


170.0 


206.4 


217.1 



■ 1940 

55.1 
2.3 
1.0 

0.9 

1.4* 

2.0 

2.5 
3.1 
4.2 

. 6.1 
9.2 
13.9 

20.5 
30.3 
44.4. 

66.4 
122.2 
260.8 



Source:' Pennsylvania Pepartment of Health, Bureau of Administration and 
Management, Nfatality and Mortality Statistics (Harrisburg, PA.: 
Pennsylvania Department of Health, 1972). ' ^■^^ 
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Methodolo^ and Assumptions 

The system used to project population by age and sex for the state, higher 
education planning regioni> and the wounties most closely resembles the cohort com- 
ponent methods. As in the cohort component methods , age-specific mortality and 
fertility rates were projected separately, but the method used to make those projec- 
tions differs from the traditional or classical methods. To develop projected age- 
specific mortality rates for the state, the writer used multiple regression analysis 
to analyze the historical trends. 

In .preparing the projected tot^l fertility rates, the researcher conducted 
a detailed analysis of the factors related t^o decreases and increases in the total 
fertility rate^ That analysis indicated that the total fertility rate would probably 
stabilize between 1.7 and 1.9 children. ' " - 

Becaus^e only complex methodologies can ^adequately determine future net 
migration, the researcher did not try to calculate projected net migration rates • 
Instead, the 1960 to 1970 net migration rates by age/sex were evaluated for the state 
and counties. 5 These rates were then compared to the 1950 to 1960 age/sex net 
migration rates. The comparison showed that although the age/sex net migration rates 
changed over the two decades, the proportion of the total effect attributable to each 
age/sex has generally remained stable. Accordingly, two basic assumptions are 
related to the projected age/sex net migration. : • ' 

1. The net loss due to migration for the projected years will 
•stabilize at ' about one-half the rate seen over the period 

1960 to 1970. . 

t i 

2. The age-specific net migration ratio of males to females 
will be about ,the same for the projected years; as it .was 
between 1960 to 1970. 

One of the major problems and sources of possible error in' projecting future 
population lies* in the calculation of births. One facet of this problem is the fact 
that births'^ are generally calculated for calendar years while the decennial census is 
conducted starting April 1. Also, male and female births are not usually projected 
separately. Nationally, an average of 505 out of 1,000 births are males_and 495 are 
females. Fluctuations in this ratio oc^ur by chance and therefoi'e are not predictable. 
For areas, such as the Cpmraanwealth of Pennsylvania or the populous county of Phila- 
delphia, the discrepancy should be minor frpm year to year. An examination of the 
births in Pennsylvania between 1960 and 1973, however, reveals that the ratio of males 
to females per 1,000 births was 512 to 488. For smaller areas, the yearly fluctuations 
can be even greater. In Greene County, for example, the ratio of male to female 
births in 197 3 was 476 to 524. Thus, any prediction of the number of male or female 
births for that county in 1973 would have been in error by about seven per cent 
strictly on the basis of fluctuations related to the male/female ^birth ratio. 



^Senier, John, "Pennsylvania Population Growth and Net Migration" (Harrisburg, Pa. 
Pennsylvania Department o£ Education, 1971). , 
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Finally, births were projected using a total fertility rate of 1.8, which 
appears valid in view of historical trends observed over the last 17 years. In 
the actual calculations of the projected births, the total fertility rate was con- 
verted to the general fertility rate. The equations used, to project births were 




1. General Fertility Ratie (GFR) = Total Fertility Rate 

2. BirthSy = No. Women 15-44^ X GFR \ 

3. Male Births,, = Births X .'512 

y . y 

^ and Female Births^ = Births^ - Male Births 
where y = projected year 

Base'd on the components detailed above, the resear\;her projected age cohorts 
by sex for five-year intervals with the following adjus.tments : 

1. Age-specific mortality rates by sex were converted 

» to age-specific survival •rates '(SR) by sex, . • ' c 

2. Age-specific net migration rates by sex were con- 
verted to ^ge-specif ic yearly retention rates'' TrR) 
by sex. 

The general form of the formula for projecting the age-specific population 
by sex is . - ^ 

Foi: 1975. 1985 and 1995 ' ' > 

• * 

^i.j.y+5 = Pi-l,j,y X (SRi_i^j)5 X (RR^^^ p5 

and 

For 1980,. 1990 and 2000 " . 

^,j,y+10 ^-l,j,y+5 ^ X (RR^^j) 



where 



.P^ = age-specific population for the state /or area 
j = sex . . [ 

y = year' 

SR = age-specific survival rate for the state 



RR = age-specific retention rate for the state or area 



The 0 to ^♦-yeaif-ojd age group by sex was calculated by applying the 
appropriate survival and retention rates to the projected births for the number of 
years necessary before they became an entire age cohort. After the births for a 
five-year period became an age cohort, they were treated in the same way as any 
other cohort. - ^ \ * * 

Theri ib some error associated with using statewide methodologies to project 
a county *s population. Although the researcher used county age/sex net migration 
ratco to project county population, separate survival and fertility rates were not 
developed. Although yearly fluctuations should cancel each other out,' errors may 
result from applying statewide survival and fertility rates to individual counties. 
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The population projections for the state^ indicate that Pennsylvania 
will experience only a modest growth between 1970. and 2000. Tn 1970 the cen«?u<? 
T"'"tlhl?'''' population is expected to increase b" 

about 269,588 persons. Thereafter, the rate of population growth should decline 
even more. If the assumptions inherent 'within the projections hold true, the 
^r*"^ ?n?°EoJ'"'^°" increase by about 160,^94 between 1980 and 1990 and by 

about 194,826 between 1990 and 2000. By 2000 A.D. there may be some 12,418,900 
persons in Pennsylvania. These figures indicate - that the state will see a growth 
of about 625,000 people between 1970 and 2000. 

■ Assuming that a particular population grows only through natural increase 
(births minus deaths) and migration, and that there will be a continuing loss due 
to migration and a stabilizing ' fertility rate, then the major factor contributing 
■to the state s population growth is the anticipated reduction in the number of 
deaths. Consequently, the median age in "Pennsylvania is expected to increase 
substantially (from 30.7 in 1970 to 32.2, by 1980 and 35.0 by 1990). If the 
•assumptions hold true to the year 2pOO, the state's population .may reach k median 
age of J8,6, an Increase of almost eight years, by the year- 2000. 

,- As a di-rect result of the decline in the number of births after 1957 
the number of children aged 5 to 19 years is. expected to decline i^apidly between. 
ly/O and 1985 and thereafter begin to stabilize. " 

Figure 2 shows that the number of people in that age group will decline " 
from about 3.3 million iu 1970 to about 2.3 million :by the year 2000. Assuming 
there are no drastic changes in the percentage of children who attend school, 
the total basic education enrollments for the state may decline as much as 
JO per cent by the year 2000. " " . , 

Of course, the decrease in the number o'f births after 1957 has already 
had an effect on elementary school enrollments, which- increased steadily in 
Pennsylvania until they peaked in 1967 at 1,716,252. Thereafter, the total 
number of enrollments started to decline. This downward trend will probably 
continue to at least 1984. The anticipated modest rise in. births in the last ' 
half of the seventies may -stabilize or slightly increase elementary enrollments 
m-the last half 0/ the, eighties . 

■ 7<^^ decreasing number of'^irths since 1957 has only recently -begun Jio 

ci^ffiect -secondary school enrollments in the state. Total enrollments at that 
leve^^ increased until the 19>4 to 1975 school year, when they fell by 10.058 
■Jtudet^ts from the recorded high or 1,260,599 in the 1973. to 1974 school year. 
-Based- Oft. the number of births {Jrojected, it appears likely that the total number 
of students enrolled m secondary schools may decline until 1991, subsequently 
secondary enrollments may stabilize or increase slightly. 

The situation for the 20 to '24-yeai;-olds in the state is quite similar 
to that for the younger ages, but is delayed. 



^See Appendix C. 
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/ . Figure 3 shows that the number of persons between the ages of 20 and 
2.4 is anjl'^cipated to, ir\crease between 1970 and 1975, remain fairly stable until 
*19{55" and*'lth(ereaf ter cieclirie rather sharply. By the year 2000 there will be 
695,-,^18' persons wit^hin the ages of 20 to 24 in Pennsylvania. Since there will 
J)e] i,Og'2*,71x pprspns in that age group in 1980, the decrease of 36 per cent 
b<^t:ween 1980/ arid 200,0 is significant. - <t « 

..r. . . * - As. pointed out previously, the major factor contributing to the pro- 
:,^jpct*e^d population increases is the anticipated decrease in the death rate, 
e.speci^lly imqng persons over 64 years of age. Histo.rical data support this. 
'i:e3uction in the death rate. Another possible factor in rowe;r.,.jdeath rates 
'among people oyer 64 years of age is Medicare/Medicaid. ^ 
. • :. V • ' 

Figure^ 4 shows that the number of persons between the ages of 65 and 
74 is expected^to increase from about 790,000 to almost 900,000 by the year 
2QO0-ran increase of almost 14 per cent. Assuming that a major proportion of 
tho$e people^ are retired, taxpayers may JEace^an added burden in the form of 
Increased SociaL Security payments. 

i ' ^. * - 

./By itself, the projected increase in the number of persons aged 65 to' 
74 does not 'appear large, but when it is added to the projections of , the. number 
of persons aged 75. and over, the import of an aging population is -clear. 

The projections of. the number of persons aged 75 and over, as represent! 
in Figure 5, indicate that thit> age group' will' more than double in size between 
1970 and 2000. In 1970, according to the census, there were 48^2,011 pers^ons 
aged 75 and 9ve*r in Pennsylvania. By the year 2O00 there could be as many as 
898,434 persons over 75. The impact of an incteasing population over 64 years 
^of age is already apparent to nursing homes and r^elated facilities. According, 
'to information gathered by the Pennsylvania Department of Public Welfare , the 
total number of beds in homes for the ageJ, handicapped and infirm increased 
by 29 per cent between 1965 and 1974. Based on the population projections 
included in this report, similar, if not larger, increases in the number of 
available beds will be necessary in the near future, , ^. 

Population projections for the 67 counties in the, state indicate that 
there are^ large variations from county to^county. Table 4 shows ttiat the 
greatest population increases are projected for the counties concentrated in . 
■the southeastern se.ction of the state, with the exception of Butler, Centre, 
^ Monroe, Pike, Snyder, Union and Wyoming counties, gxcept for Butler and 
Centre counties, however, the total population in ,those counties^ is small and 
has little effect on the over.all state population. 

Of major significance is^ the fact that 26 counties are expected to 
experience population declines by 1980 and that the number. of counties experi- 
encing a decline in population between the years 1980 to 1990 and 1990 to 2000 
will incr^'^sjj^to 33 and 32, respectively. Of the counties that are expected 
to decj:e<fse in population, pnly Dauphin and Philadelphia are not in the geo- 
^rtTpMc ^^rea referred to as App.alacliia. The major reason for the projected 
population decline in these two counties is the expected migration of persons 
from the city to suburban areas nearby. 
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The reader should exercise a certain amount of caution in reviewing 
population projections' for the counties. As pointed out earlier, state 
mortality arid fertility rates were used to prepare the county projections, so • 
there majr b-^ a. certain amount of error in the information presented in 
Appendix B. * . . - . " 

Population projections for the 10 higher education planning regions are 
also included in this report (see Appendix D)> The information for these 10 
areas was obtained by aggregating the population projections for the counties 
included within each' planning region. A map. detailing the higher education 
planning regions is included in Appendix D so that the reader can see which 
counties are contained in each 'region. 
■» * 




Table 4. 

Projected Population Growth: Pennsylvania 
and Counties, 1970 to 2000 







1970 


to 1980 ■ 


1980 


to 1990 


1990 


to 2000 




County 


Growth 


Per Cent 


Growth 


Per Cent 


Growth 


Per Cent 




STATE 


269 ,588 


i 

2.3 


160,594 


1.3 


194,826 


1..6 




Adams 

Allegheny . , 
Armstrong 
Beaver 
Bedford 


2,322 
-20,105 
-2,387 
-315 
-181 


. 3.9 
-1.3 
-3.3 
-0.2 
-0.4' 


1,495 
-34-, 384 
-3,721 
-3,910 
-1,140 


'2.5 
-2.2 
-5.4 
-1.9 
-2.8 


J .621 
-35,171 
-3,230 
"4,224 
-1,326 


• 

Z • 0 

-2'. 3 
-4.9. 
.-2.1 
-3.3 




Berks 
• Blair 
Bradford 

Butler 


9,566 
-1,575 

1,548 
66,938 

7,224 


3.1 
-1.2 

2>6 
13.9 

5.3 


6,247 
-3,403 
941 
85,060 

6,510 


. 2.0 
-2.6 

1.& 
15.0 

4.6 ■ 


-2,728 
908 
86,810 
6,698 


2.4 
• -2.1 
1.5 
13.3 
4.5 




Cambria 

Cameron 

Carbon 

Centre 

Cheyter 


-8,582 
-220 
-1,602 
14,634 
39,618. 


-4.8 

-3.2 

-3.3. 

12.8 

12.5 


-11,994 
-333 
-2,607 
15,127 
47,458 


-7,2 
-5.1 
-5.6 
11.7 
13.0 


-Q 478 
-340 
-2,085 
17,005 
51,166 


A ri 
• U 

-5.5 

-4.7 

11.6 

^.2.'3 


A 

\ 


Clarion 

Clearfield 

Clinton 

Columbia 

Crawford 


453 
-3,496 
■ 279 

559 
1,454 


1.2 
-4.9 
0.7 
1.0 

i.8 


-7 

-5,022 

-434-. 
8 

396 


0.0 
-7.6 
. -1.2 
0.0 
0.5 


305 
-4,584 
-263 
404 
649 


u . o 
-7.5 
-0.7 
■ 0.7 
•p. 8 


X 


Cumberland 
Dauphin 
Delaware 
" Elk 
Erie 


20,745 
2,736 
10,363 
7 

9,111 


11.6 
1.2 
1.7 
0.0 
3.3 


21,892 
-1,036 
14,07]:/ 
-613 
4,720 


10.9 
-0.5 

2.3 
-1.6 

1.7 


24 210 
-1,336 
12,153 
-589 
5,372 


-0.6 

1.9 
-1.6 

1.9 ' 


t 


Fayette 
Forest 
Franklin 
, " Fulton 
Gi;eene 


-7,432 
-14 
6,701 
154 

-1,556 


-5,0 
0.0 
6.2 
. 1.4 
. -4.5 


-10,381 
-7 
5,212 
-96 
•-2,185 


-7 fi 

0.0 ^ 

4.6 
-0.9 
-6.8. 


-8,570, 
20 
5,262 
-193 
-1,538' 


-6.7 .' 

0.0 • 

4.5 
-1.8 
-5.0 


V 


Huntingdon 
Indiana 
. Jefferson 
Juniata * 
Lackawanna 


.302 
2,167 
-1,939 
446 
-3,949 


0.8 
2.7 

-4.6 • 
2.6 

-1.7 


-818 
1,537 
-2,658 
58 

-7,209 


-2.1 
1.8 

-6.8 
0.3 

-3.2 


-821 
2,670 
-2,276 
46 

-5,060 


-2.2 
3.1 
• -6.2 
0.3 
-2.3 • 
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Table 4 
(continued) 



County 


T Q7n 


CO lyou 


lyoO 


to 1990 


1990 


to'' 2000 


CiTnwt'h 




jGrowth 


Per Cent 


Growth 


/Per Cent 




9*^ 771 
^ J y f / 1. 




on 0 /. ^ 

ZU , J^O 


5.6 


20,,D5i 


,\ 5.4 


Lawrence 


-2., 843 


-2.7 ■ 


•.-4,345 


-4.3 . 


-3,8'34 


V5.0 


Lebanon 


4,195 


4.0 


2,414 


2.3 


■ 2,207 


2vq 


Xehigh 




q 1 


10 '0 7 A 
IZ , Z/ 0 


.4 


1 O OA 1 

Iz ,ZU1 


4 .zX 


Luzerne 




-1 7 


11 Q1 Q 


0 7 
-J , / 


O 1 Q7 

-9 , lo/ 


-Z.9 X 


L^ CO mine 




0 0 
Z • Z 


/. QO 


U.4 


l,01o 


0.9 


McICean 


-1,610 


-3.2 


-2,598' 


-5.4 . 


-2,122 


-4,. 7 , 


Mercer 


-542 


-0.4 


-2,445 


-2.0 


■ -1,706 


-1.4 


Mifflin 


0.J o 


* 1 /i 




r\ o 
-0 .O 


C 1 "J 

-517 


-1.1 


Monro p 




D.J 


-J ^ t 

Z , / 


D.4 


» j,jj6 

r 


, 6.1 


Mon t" PompT*v 




A 7 




\ 

7 n 
/ .9 


CO *c/>r4 

58 ,509 


7.5 


Montour 


-481 


-3.0 


-640 


-4.2 


-564 


-3.8 ' 


Northampton 


4,780 


2.2 


2,003 


0.9 


• 2,590 


• i.2 ' 


No"rt"hiimKpT*T anA 

VtKJ L. UilLlUIUCi. XdllU 


-J , l^O 


0 0 

J • J 




-5.4 


-4,439 




L KZ L L y 




A 1 

4.1 


5/0 


1.9 


569 


1 o 

1.8 




-J J , 'I'll 


1 7 


O O CCD 

-JO, 559 


-2.1 


-49 ,415 


-2.7 


Pike ^ 


1,051 


8.2 


.1>222 


8.7 ■ 


i,665 


10.6 • 


Potter' 


} -188 


-1.2 


-497 


-3.2 


-339 


-2.2 


Q nh 1 1 \7 1 Ir T 1 1 

Dcnuy XK.XXX 


7 /i 0 1 • 


-t* .y 


-10,9/9 


■J "7 

-7.7 


-9 ,022 


-6.8 


onyucL 


0 10 1 


C Q 

0 .o 


l,o4o. 


5.6 


1,933 


5.5 


ooine rseu 


1 0 c c 


1 o ' 

-1. o 


O O "J o 

-2 ,872 


-4.0 


-2 ,395 


-3.5 


Sullivan 


-270 


-4.7 


-308 


-5.7 


-185 


-^.-5 


Susqueha^a 


' 491 


1.4 • 


84 


0 0.2 


' 27 


■o.iv 






/■ r> 
'J .U 


1,4'» / 


J. 4 


1,767 


• 

4.0 1 


Union 


1,9.63- 


6.4 


1,395 


4 4 


1,132 


3.4 


* 

Venango 


-627 


-1.0 


-1,752 


•-2.9 


-1,827 ^ 


r3.1 • 


Warr:en 


1,301 


2.7 


862 


1.7 


917 


1.8 


Washington 


-2,832 


-1.4 


-6,361 


• -3.2 


-5,761 


-2.9 


Wayne 


148 


0.5 


• -259 


-0.9 


222 


^ 0.7 


Westmoreland 


9,229 


2.4 


5,128, 


1.3 


4,661 


1.2 


Wyoming 


. 1,791 


8.6 


1,409 


6.3 


1,662 


6.9 


Yoric 


18,838 


6.5 


16,704 


5.4 


16,380 


5.0 
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.^APPENDIX A ' . 

^ > COMPUTATION OF FERTILITY RATES 
t 

Zero Population Total Fertility Rate 

Assuming that 495 out of 1,000 births are females and that about 95,744 out 
of 100,000 baby girls will survive to age'45, then 

' ZPFR = Total Births • • • 



- Female Births X Survival Rate 
1.000 



• 495 X .95744 
. = 2.11 • ' \ 

Because there is a slight dif f erence ,in the ratio of male/female births and 
because some women die, each woman would have to have an average of 2,11 children in 
order to- replace the population that dies. • ^ 

General Fertility Rate 

The general fertility rate can be derived in two ways. First, because it 
is defined in terms of the, number of births per 1,000 women aged 15 to 44, the GFR 
can be calculated as follows: ^' • 

4 

t • 

Births 

= Women aged 15 to 44 ^ I'^^O 

' I 

Second, because the total fertility rate expresses the completed fertility 
of women after they have passed through the childbearing years (ages 15 to 44), 
the GFR can be thought of in the following way: 

. * i. 

rvv - Total Fertility Rate 

; 30 

NOTE: "Although a few women below 15 and over 44 years of age do have children, they 
account for less than one per cent of yearly .births. 
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APPENDIX B 

POPULATION PROJECTIONS 
FOR PENNSYLVANIA: 1970 TO 2000 
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